Results clearly exhibits lattice fringes indicating a well defined crystalline structure of KPCN, and the average particle size of Pd on KPCN is approximate to 2 nm. Figure S10 high-performance mass spectrometry of deuterated compounds.
Scheme S1 Mechanistic comparison of hydrogenation via hydrogen transfer and water splitting pathway
To identify the catalytic mechanism, isotopic labeling experiments were conducted, and a putative catalytic pathway for the deuteration/hydrogenation of alkenes is proposed in Scheme S1. In a traditional deuterium/hydrogen transfer mechanism, both the β-C-D and O-H in alcohol are fully transferred to become the β-C-D and Y-H in product.
[1] On the contrary, if the deuteration/hydrogenation of alkenes is proceeded by utilizing the D-source/H-source generated in-situ from water splitting as we proposed, the proton in aqueous solution will play a critical role and therefore no deuterated labelling product should be obtained. Experiment using CD 3 OH/H 2 O as the D-source/H-source was carried out accordingly. As expected, no deuterated labelling product can be observed from NMR as well as high-performance mass spectrometry ( Figure S11-S12 ). This result is well-consistent with our proposed mechanism, in which D ad /H ad species is firstly generated and then attached on the surface of Pd nanoparticles for cascade deuteration/hydrogenation of alkenes.
Figure S12 high-performance mass spectrometry result of hydrogenated 4-acetoxystyrene using H 2 O/CD 3 OH Figure S13 photograph of the reaction setup.
